In vitro verification of antithrombotic effect of recombinant soluble nucleotide triphosphate diphosphohydrolase 1.
Ecto-ADPase (NTPDase1 or CD39) has been identified on endothelial cells and found to be antithrombogenic, with actions resulting from degradation of adenosine diphosphate (ADP), a thrombogenic molecule secreted by activated platelets at sites of vascular injury. Reasoning that the ADPase activity of CD39 might provide clinical use as an antithrombotic agent, the authors investigate the comparative ability of the agent to inhibit platelet and fibrin deposition. With use of an in vitro perfusion system, fresh, heparinized human blood was passed over expanded polytetrafluoroethylene grafts at hemodynamic conditions similar to those observed in the human arterial circulation. Three different concentrations of CD39 (30 mcg/mL, 100 mcg/mL, and 300 mcg/mL) were compared with abciximab (4 mcg/mL) and heparin controls. The deposition of radiolabeled platelets and fibrinogen was measured in five perfusions for each treatment group. The addition of soluble CD39 to heparinized blood inhibited platelet deposition to an extent greater than that of heparin alone (P =.04). Effects were similar to those observed with abciximab. The addition of CD39 to heparinized blood did not result in augmentation of fibrin inhibition beyond that observed with heparin alone. The fibrin inhibitory effects of CD39 appeared to be less significant than the fibrin inhibition observed with abciximab, but this difference did not attain statistical significance. These results suggest that recombinant CD39 holds potential as antithrombotic agent, with the potential to achieve antiplatelet effects similar to that observed with abciximab.